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Objective of VMET 

■ Risk Buy Down 

■ Integrated Environment of M&FM and Physics Based 
Vehicle Models 

■ Validate M&FM Models 

■ Perform Extensive Off Nominal Testing 
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M&FM Algorithm Design, Development, & Testing Process 



SLSP Fault Management Plan 


Reviews: PDR, COR, etc. 


Countdown and 
Operational 
Sequences 



SLS Mission & Fault 
Management Design 
na lysis and Performance 
Assessment 


Fault Management 
Capabilities (Abort 
Triggers, C&W, and 
Safing) 


Other Source 
Documentation 


Critical docs 
folded intothe 
development and 
deployment of 
P.1&FM algorithms 
during release 




IDT TEAMS 

VM • 
Avionics • 
Booster • 
WPS • 
CS Engines • 
CS TVC • 


FSW Requirements Spec 


FSW Verification and Validation Plan 


FSW/SDF Test Results 
A v ionics Integration and Test Plan 


SIL Test Results 
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CMT-Core P.1 odeling Team 
FSW — Flight Software 
HWIL - Hardware in the Loop 
IDT — Integrated DesignTeam 
P.1&FP.1 - P.1 is sion & Fault P.lanagement 
RFTU — ReleasedforTechnical Use 
SDF — Software Development Facility 
SIL — Systems Integration Lab 


IDTs 


M&FM Algorithm Development 


IDT 

P.1EP.1BERS 

SMEs • 
VM/M&FM • 
S&F.1A • 
Elements • 
IAS/FSW • 
SE&I • 



FSW and M&FP.1 
model functionality & 1 
operability 
requirements 


CMT P.1EP.1BERS 

• FSW developers 

• C++ Prototype developers 

• EA Architect 

• FSW requirements 




P.1 &F P.1 
Algorithms 



FSW delivers P.1 S. F P.1 algorithms 


CMT reviews algorithms for 

• P.lodelmg Standards 

• Technical accuracy and entirety 

• FSW architecture placement 

• FSW requirement mapping 




Algorithms 
approved for 
RFTU 


SDF 


SDF - 

Algorithms 
convert edto 
FSW 


SIL - FSW 
integrated and 

tested with HWIL 


FSW Development and 
Testing 


FSW/HWIL Testing 


Vendor models 
integrated into VP.1ET, | 
SDF, and SIL to verity| 
FSW (algorithms) 
operate as designed 


Algorithms 
converted to 
Prototype C++ 




M&FM Model 


VMET 


System and subsystem 
math models 


Algorithm Issues found 
during C++ prototype 
and VMET testing are 
document edand fed 
back 


Unit Test code 
(algorithms) integrated 
and test cases run to 
add anotherlevel of 
V&V for the M&FM 
model. Being out ofthe 
critical path, VMET will 
take lead in performing 
more What If test 




SLSP Design Model 


M&FM Algorithm Test 
Procedures and 
Results 


SLS M&FM Algorithm 
Test Plan 


scenarios. 


www.nasa.gov/sls 


JACOBS 

ESSSA Group 2 












Algorithm - Modeling - SysML 



Activity Initial 



VMET Testing Process 
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SDF 

FSW Development and 
Testing 



SIL 

FSW/HWIL Testing 
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A^orithms 
converted to 
Prototype C++ 
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VMET 


Unit Test code 
(algorithms) integrated 
and test cases run to 
add anotherlevel of 
VSVforthe!.!&FI.I 
model. Being out ofthe 
critical path, VMET will 
take lead in performing 
more What If test 
scenarios. 



2 Portion of Figure 1 
u 
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Model Integration 
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Conclusion - Forward Work 


State Flow Analysis (Mathworks) 

■ Early Insight into interactions between M&FM models 
with the SLS Vehicle Subsystem 

■ Validate planned test plans for VMET 

■ Model based verification method 

Forward Work 

■ Incorporate FSW Test Procedures 

■ Implement FSW and validate against VMET 

■ Advanced concepts 

■ Other Launch Vehicle Models 
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